it was noted that there was a well-narked gallop rhythm. Improvement followed rest, and he was discharged in May, only to again return in December, and again on the occasion of his admission last July. . In December. 1911 , it was noted that his pulse was at about 126, and irregular. There was also much cedema. There was left ventricle hypertrophy, the apex beiing 11 in. to the left of the nipple line. A systolic murmur at the apex was conducted to the axilla. Rhonchi and coarse rales were heard all over the lungs, and there was a trace of albumin in the urine, which, however, soon cleared up. There was also some ascites. On January 15 all cedema was gone, and the pulse was now regular at 60. His condition on his last admission was similar to that on previous occasions. Dyspncea was intense. He was given 7 minims of tincture of digitalis, three times daily, from the day of August 6, 1912: Tracing taken, showing a brief paroxysm of auricular tachycardia. Cycles 1 and 2 are normal; the ventricle beats prematurely in 3, in response to a premature auricular beat, a'; the next a' is not conducted to ventricle, but the following one, 4, is. Cycle 5 shows two successive blocked auricular beats. Cycle 6 shows the end of the paroxysm with a single auricular beat, a', which is ineffective. Cycle 7 is normal, but following it the paroxysm begins again, and lasts till the end of the tracing. For the first five cycles, [8] [9] [10] [11] [12] , the ventricle responds to each auricular beat. With fatigue of the A-V conducting tissues, blocking now appears: 2-1 block in cycles 13-16; 3-1 block in cycles 17 and 18. Then 2-1 block to the end. Frequency of auricular rate in paroxysms, 120. admission to his discharge in the middle of August. Improvement, as on previous occasions, was rapid.
My attention was first directed to the case on August 6, when the patient was in very good condition, and presented no urgent signs. I noted that every now and then the pulse, which was usually quite Lea: Four Cases of Auricular Tackhycardia regular at 60 for two or three seconds, seemed to miss altogether at the wrist. These periods were, too, increased in number when the patient held his breath; indeed, they could be invoked as required by this means. The patient himself was not aware of any subjective symptoms. A tracing taken (figs. 1 and 2) showed that these brief periods of apparent cessation of pulse were due to short paroxysms of tachycardia arising, as most tachycardias do, in the auricle. The duration of such periods was usually about five seconds; the frequency of such rhythm was 120 per minute. The number of auricular beats in the paroxysms was about ten or eleven. The explanation of the apparent pause in the pulse at the wrist during these paroxysms was that the ventricular responses to the auricular beats were feeble, owing, probably, to their frequency, and also that in many instances-well shown in some of the
Another paroxysm, showing high degree of A-V block at time of onset, so that the rhythm is not, as far as the ventricle is concerned, accelerated until the sixth auricular beat of the paroxysm. After normal ventricular response to four auricular beats, cycles 4-7, 2-1 block remains till end.
tracings-the A-V conducting tissues failed to conduct from auricle to ventricle the full complement of the ectopic auricular beats.
Remarks.-It appeared to us that such paroxysms might give the explanation of the clinical symptoms, though previous tracings had not been gained, and since there was in this patient no evidence of either valvular or extensive arterial or myocardial change. We considered that the subjective symptoms might have been mainly due to paroxysmal tachycardia, of prolonged character; that the improvement was due to lessening of the duration of the paroxysms, and also to the blocking, the effects of digitalis, which prevented many of the auricular impulses from eliciting ventricular response. Such an explanation was supported to some extent by the fact that on a previous occasion (December to January, 1912) the pulse-rate fell from 126 oni admission to 60, the normal sinal rate for this man. The proof that such suppositions were correct was furnished by a tracing gained on November 20,1912 ( fig. 3) . He had been at that date three months out of hospital. During that time he had been attending the out-patient department, but had not been given digitalis in any form. The result of this was that the blocking effects of this drug were withdrawn, and the effects of complete rest similarly, so that when I saw him on November 20 his general condition had much deteriorated. There was dyspnoea, cedema of the legs, and marked signs of cardiac dilatation. The right border of the heart extended 2i in. to the right of the midsternal line; venous pulsation in the neck was prominent, and although at the apex no murmurs were heard, there was -at the tricuspid area a short, rough systolic murmur. The pulse was markedly irregular and rapid, at frequency 132. A tracing showed ( fig. 3 ) that the arrhythmia was due, as one expected, to frequent paroxysms of auricular tachycardia. Their individual length was not different to the previous occasion, but their frequency of incidence was much greater. Further, all the auricular impulses excited ventricular response, and this accounted for the high ventricular frequency. At one period only was I able to gain a normal auricular action of any length ( fig. 4 ). Here the auricular frequency was at 84.
CASE II.
Continuous auricular tachycardia of frequency 260. Partial A-V block, 3-1, 4-1, due to digitalis, causing ventricular frequency, 78 or thereabouts. Relapse to 2-1 block with cessation of this drug, with corresponding increased ventricular frequency and general symnptoms. J. S. Patient was a well-developed male, aged 57, a postman by occupation, who had never till the present illness had a day's sickness in his life. Almost a teetotaler, he was a careful liver. He was admitted to the Manchester Royal Infirmary on June 12, 1912, under the care of Dr. Reynolds, for dyspncea. He had been quite well up to seven months previous to admission. His first symptoms were dyspncea. In February he felt a " clutching" at the heart, which subsided with rest. him on July 15. Then he was much improved. All cedema had gone, and there were no subjective signs. The heart was beating apparently regularly at 135 per minute. The apex was in the nipple line. There were no murmurs. The right side of the heart extended 2 in. to the right of the mid-sternal line. The patient volunteered the inforination that he had, for the last four or five months, had over this area an aching pain of gradual onset, often associated with cough. This lasted for about a quarter of an hour, and for a few minutes there was a "throbbing" over the heart. There was no pulsation visible in the neck.
Previously to my seeing him it was stated that on admission his pulse was rapid at about 135. From June 12 to July 6 he had been given tincture of digitalis. This drug had been discontinued as the pulse was on July 6 of much slower frequency, at about 80, but irregular. Within the last nine days the pulse had increased in frequency from 80 to 135, during which time the digitalis had been discontinued. A tracing taken during this time (on July 15) ( fig. 5 ) revealed the true state of affairs. The venous tracing showed that the auricles were beating at a regular frequency of 260 per minute; the ventricular frequency was exactly half at 130. There was therefore a 2-1 A-V block. At our suggestion, with the idea in view that digitalis, by its inhibiting effects on A-V conductivity, would increase the degree of block and thereby. lessen ventricular frequency without necessarily 
20
Lea: Four Cases of Auricular Tachycardia of block altered from cycle to cycle, so that one would get runs of 3-1, 2-1, and 4-1 mixed up, giving the irregular character of the pulse previously seen when this drug was given ( fig. 6 ). I took many tracings from day to day. Once only I saw an instance where two successive auricular beats caused ventricular response. This was for only a single cycle. In other parts of the many tracings I saw instances of 5-1, 6-1 ( fig. 7) , and one example of nine auricular beats to one ventricular. The length of this ventricular pause was 1¢4 seconds. The digitalis was continued until the patient's discharge on August 13. During this time the degree of block remained in statu quo. But on August 7 I gained a tracing ( fig. 8 ) which showed for a short time an apparent reversion of FIG. 7. July 20, 1912: Four days after commencement of digitalis; example of 6--1 block; auricular frequency, 240; total ventricular frequency, 74.
August 1, 1912: Period of apparent normal auricular action. Auricular frequency, 65. Note the large and bold character of the waves as compared to previous two tracings, especially the "c" wave. the auricle to its normal rhythm of frequency about 60. This lasted for only a few minutes, and on asking the patient to move his arms up and down for a little time the auricle again relapsed into its former state. I have seen this patient three times since his discharge, the last time, November 2. He keeps in good health, and this is somewhat to be wondered at, as he is taking no drugs, and his ventricles are again working at half auricular frequency-naamely, 130. Such a condition has now been present for three months. One noticeable feature about this persistent rapid ventricular rhythm is its apparent independence of exertion or emotional conditions, and in this respect it somewhat resembles the idioventricular rhythm. It is a severe test for the myocardium, this continued tachyeardia, and that the patient bears it so well is a proof of its healthy condition, though the fact that, having a pension, he can lead a quiet life, favours his case.
Remarks.-This case is an example of auricular " flutter," of which several have lately been published. One of the first, I believe, was shown before the Royal Society of Medicine by Dr. Hertz and Dr. Goodhart. Rihl, in Germany, and Lewis in this country, among others, have described such cases. My own makes, I believe, the twelfth reported case. The interest here is in the contrast presented by it to the previous case. Recovery, or rather-since in neither case do we pretend to have checked the auricular tachyeardia-palliation of its effects, is in the former case due to one cause over which we have little controlnamely, the lessening incidence of the paroxysms-and to anothernamely, A-V conductivity, which we can in many cases influence to a marked degree. Palliation in the latter case is due wholly to blocki'ng induced in the A-V tissues-tissues, fortunately, which show in this case a ready response to digitalis: Not so fortunate, however, are we in all cases, as the next two instances will show. CASE III.
Sudden inception of tachyeardia of frequency 160, occurring in case of mitral stenosis. Continuance of same to death of patient four days after. No effects from digitalis. M. S., patient, a female, aged 40, was admitted to the Manchester Royal Infirmary, under the care of Dr. G. R. Murray, for dyspncea, cough and dropsy. The case was a typical one of mitral stenosis, verified post mortem, and into the physical signs one need not enter in great detail. From the date of her admission, October 24, 1911, up to December 15, her condition improved somewhat, although dyspncea was easily induced, and there was a certain amount of albumin in the urine throughout. An attempt to try to get the patient up in the wards in the middle of November was not successful, and she had to return to bed. Up to December 15 the pulse remained regular, fair tension, at frequency 99 (tracing, October 28, fig. 9 ). On December 15 the patient, of her own accord, decided to go home. Later in the day she was undecided, and showed some mental disturbance and excitability at the prospect. All thought of going, however, was quickly disposed of, for she suddenly became much 21 2012 Lea: Four Cases of Auricular Tachycardia worse. Dyspncea increased in severity; prostration was marked. Seen by me on December 16, her aspect was one characteristic of some cases of tachycardia. The hands were outstretched on the bed; the breathing was rapid, and intense thirst was the chief complaint of the woman. A tracing taken showed that the pulse, which at the wrist was uncountable, was going at a rate of 168 ( fig. 10 ), but quite regular. The heart dullness to the right of the sternum was increased from what it had been previously. On December 17 there was a smart attack of heemoptysis; the pulse remained as before. The next day a tracing showed the same rapid frequency, though now there was slight irregularity of rhythm, so that one could not exclude the possibility of auricular fibrillation, more Tracing, December 16: Normal auriculo-ventricular sequence (probable); frequency, 144; in other tracings the frequency was at 160. The otber possibility in interpreting this record is that of auricular fibrillation. It is possible both conditions might have been present at different times. especially since the " A " wave might have been obscured by the large size of the preceding " V " wave. The patient died on December 20.
Remnaqks.-This is an example of the grave effects which can follow the inception of a rapid auricular rhythm. It is suggested that, from the abrupt onset of the symptoms, such tachycardia was, pathologically, of paroxysmal type, and in that respect, therefore, similar to the cases just considered. The end of the case, however, was very different. There was no cessation of the tachyeardia from the time of its inception to the death of the patient. In this it differed from Case I. Further. though digitalis was given in large doses (infusion 2 dr. three times daily, December 17 to 19, and four-hourly, December 19 to 20), there was no apparent effect either on the auricular frequency or, what would have been especially useful in this case; on A-V conductivity. This latter absence of effect might have been anticipated, since the patient had had many preparations of drugs of the digitalis series throughout her stay, but no A-V effects had been observed, though in regular pulses such are not readily detectable. My attention was directed to a peculiar fluttering in the jugular veins in the neck. The pulse was feeble and gave the imnpression of irregularity. I was not able to count it at the wrist. A tracing showed the ventricles to be beating regularly in response to auricle, at 180 per minute ( fig. 11 ).
A few minutes afterwards I asked a clerk in the wards if he would feel the pulse, and tell me what frequency it was. My object was to see whetber he could count a pulse at so high a rate. To my surprise he told me it was 100. I confirmed his statement, and took another tracing (fig. 12A ). The pulse was now at 100, but even whilst I was taking it it abruptly increased again to 180 (see tracing). Here was another case 23 24 Lea: Four Cases of Auricular Tachycardia of auricular paroxysmal tachycardia. Though the patient was having digalen, 10 minims, three times daily (from September 27), this drug did not appear to influence the frequency. There was certainly in my tracings no evidence of its action on the A-V tissues. The patient showed features which in many ways resembled those of the previous fatal case, especially in the intense thirst and prostration. There was not, however, the same degree of right-sided dilatation as in Case III. The patient died on October 2, up to which date these frequent paroxysms continued.
Remarks.-It is difficult to say to what extent the inception of tachycardia affected the fatal issue of this case. That it would hasten it seems probable, though its effects in this direction may not be so great as in Case III, where there was, in addition, extensive valvular damage, and probably myocardial as well. Speculative only can be any suggestions as to the extent to which the primary lymphocythemia might have been responsible for the tachycardia. There was no obvious macroscopic change in the heart, though the myocardium was described as being friable and pale, with slight attempts at tabby-cat striation.
CONCLUSION.
The cases just noted demonstrate the vulnerability of the auricle to functional defects, and the grave effects to which such may, in some instances, give rise. The conception that this chamber is a negligible quantity as far as the cardiac activities are concerned receives little support from such observations. The cases can, fortunately, under skilful treatment, redound very considerably to the credit of the cardiologist; their recognition being, for such satisfactory results, of essential importance. In some cases this is easy, even in the absence of graphic records. Such a case is exemplified in Case IV. Less easy to recognize, however, are those associated with defective A-V conductivity. In such one may have all degrees of both rhythm and frequency. If the block is high and of equal intensity over long periods, the pulse may be within normal limits of frequency and perfectly regular. In such cases there is nothing to tell in absence of graphic records. A natural corollary to this, however, is the fact that where such is the case little treatment is necessary. Where the block is irregular in character, as in Case II, the irregularity may be indistinguishable from some types of auricular fibrillation. Where the paroxysms are brief and transitory, detection may be a matter requiring the most careful and constant observation. That treatment, where tachycardia is present, is to be directed to the conservation of the ventricular myocardium is obvious. For this purpose digitalis, by its blocking action, is especially good. Its use can be continued indefinitely. That a strain is thrown on the ventricle by rapid auricular rhythms is prettily FIG. 12A. October 2 (second tracing): This shows the inception of attack of auricular tachycardia (radial tracing only satisfactory). Cycles 1-6 normal, at frequency 90. Cycle 7 is short, due to premature extra-systole, arising probably in the auricle (since the sum of the premature and compensatory cycles, 7 and 8, is less than that of two normal cycles). Cycle 9 is normal. Cycle 10, another premature beat, followed by compensatory pause (cycle 11). Then starts the paroxysm, continued in next tracing (third). shown in the last case I wish to refer to, a single tracing from which will illustrate all one wishes to note (fig. 13 ); a short paroxysmu of auricular tachyeardia, immediately followed by a brief period of ventricular alternans, pathognomonic of failing contractility, and incited by the added strain thrown on it by the tachycardia, to which it has just responded.
Lastly, reference must be made to treatment aimed at causing cessation of the tachycardia at its origin, namely, the auricle. Mackenzie has shown that with digitalis flutter can, in many instances, be converted into fibrillation. 
FIG. 13.
Showing portion of an accelerated auricular rate (seven cycles, 1-7), followed by pause, cycle 8. Then cycles 9 and 10 represent a ventricular extra-systole coinciding with normal auricular beat, with radial response thereto. Cycle 11 represents a similar condition, but here the ventricular beat fails to reach the radial. Cycles 12-15 show alternans suggestive of ventricular depressed power of contractility due to tachyeardia, and also, possibly, the two successive extrasystoles. Cycles 16 onwards represent the normal rhythm frequency of 96. Auricular tachycardia at 120.
DISCUSSION.
Dr. GoSSAGE said he had had but small experience of the condition, though he had been on the look-out for such cases for years. One needed to get patients under strict observation in order to be sure whether they had auricular tachycardia or not; and sometimes even then it was difficult to catch the patient in an attack. Four years ago he came upon a case which seemed to be definitely an example of this condition. The patient was a man, aged 20, who had had rheumatism, and was left with incompetence of mitral and aortic valves. When he first came in April he had dyspncea and swelling of the feet, his liver was enlarged, and his pulse-rate was 200 per minute. He then considered the rapidity of beat was secondary to heart failure. The hospital was full at the time, so he gave him 5 minims of digitalis, and told him to go to bed at home. He returned next week practically well, stating that he had got better in three days, and he remained well, and went back to his work until the following February. At the latter date he came up again in a similar condition as at first and was admitted into hospital, where a tracing was obtained from his pulse, which was again 200. The physician under whose care he was gave him 71 minims of strophanthus, and in three days he got better and the cedema disappeared, the liver also returning to its normal size. Subsequently the man was under his care until about a year ago, and was seen frequently. According to the man's own statement attacks the same as before, but shorter, occurred fairly often, but now they got well without treatment. So one had to conclude that the digitalis administration was merely coincident, and was not the cause of the previous improvement. The man's normal pulse-rate was about 60. Gossage showed tracings both normal and during an attack. In this case there was no question of heart-block; it was simply paroxysmal tachycardia, which got better when the paroxysm ceased.
Dr. ALEXANDER MORISON questioned the appropriateness of the term "auricular flutter." He was himself in the habit of dividing true auricular tachyeardia or tachyeardia limited to the auricle from cases which might be termed auriculo-ventricular tachyeardia in which both chambers participated. He published his first case of the former in July, 1908, although he had observed the case at the Great Northern Hospital five years earlier. His attention was drawn to the condition accidentally. A woman who had been under his care at the Hospital for two or three months was critically ill with valvular disease, aortic and mitral. On examining her one day stethoscopically in the jugular region he detected a peculiar sound indicative of a very high rate of pulsation. He drew the attention of Dr. Clifford Beale to it, who said he had not heard anything of the kind before. Her water-logged condition improved, but not what he then called the jugular embryo-cardia, because it was exactly similar to the sounds heard in the heart of a seven months' faetus. She died three months later, and this embryo-cardia persisted to the end. The auricular pulsations were recorded by the polygraph. He was not aware that the fact of the condition being likewise audible had been mentioned. He considered the term " auricular flutter" somewhat of a misnomer; it was a true auricular tachycardia, and was to be sharply demarcated from cases in which there was auriculo-ventricular tachyeardia which, paroxysmally or more persistently, was more common. The rationale of the action of digitalis in reducing ventricular rate, when it did so, in these cases, Was still sub jqtdice. In a paper read before the Society last summer Professor Cushny' produced some evidence to show that, although he had put the pneumogastric out of action by atropine, or supposed he had done so, the A-C interval was not lengthened and therefore blockage of bundle was absent, and he considered that there probably was a more direct action on the ventricle itself, of a nutritional or other character. Dr. A. H. CooK -mentioned the case of a young lady whom he had had under his care for four years, whom Dr. Mitchell Bruce and Dr. Price had examined, the latter with the polygraph and cardiograph, and concluded it was an instance of auricular fibrillation. Dr. Bezly Thorne had made frequent observations with the sphygmometer, and thought the, symptoms might be due ' Proceedings 1912, v (Therap. Sect.), p, 200. 28 Lea: Four Cases of Auricular Tachycardia to colitis, which he found was present. Her attacks of tachyeardia appeared to be due to low blood-pressure, and he asked what relation that bore to ordinary auricular paroxysmal tachycardia. The patient, during these four years, had been in bed, unable to do anything, and was subject to attacks of collapse, almost amounting to catalepsy, during the fortnight following the monthly periods. This seemed to suggest that some abnormal substance was produced in connexion with her generative organs. On trying to stand, the pulse-rate increased-namely, from 72 to 160-she became short of breath, and if not allowed to sit down she would faint. Digitalis made her so sick that it had to be given up. She had typhoid fever some years before, and had a great shock on the death of her father. In reply to the President, he said the tachycardia lowered the blood-pressure-already low--still further. He showed a tracing from the case.
Dr. G. W. GOODHART asked whether the author's investigations had led him to any conclusions as to the manner in which the ventricle let the auricle know that it had finished its work and that it was time for the auricle to begin. It seemed to him that some such message must be sent, and that cases of rapid auricular beat were of special interest in that they provided an instance in which this mechanism had gone wrong. With regard to auricular flutter, he understood that other investigators claimed that digitalis given in sufficient doses sent the auricle into fibrillation, and that if the drug were then stopped, the heart suddenly dropped back into a normal rhythm; this did not appear to have occurred in Dr. Lea's case, as although varying degrees of block had been produced the auricular rate had remained absolutely unaltered. He submitted that in these cases the primary fault was inhibition of the impulses normally controlling the auricle. He was grateful to Dr. Morison for expressing his doubt as to the mode of action of digitalis in these cases; he had himself the greatest difficulty in believing that it necessarily produced its effect by causing heart-block. Dr. Hertz and he had reported a case in which there was absolute and permanent dissociation between auricle and ventricle; whilst the auricle remained constant at 232 the ventricular rate could be altered at will by exercise or atropine from a normal of 40 to anything up to 150, or it could be slowed by digitalis to 40; here there could be no question of heart-block, and it might well be that the explanation that lay at the bottom of this case, whatever it might be, would suffice to explain cases of auricular flutter and their response to digitalis without recourse to the hypothesis of heart-block.
The PRESIDENT said that what struck him in reference to this paper was the question of the action of digitalis. Recent work in connexion with this subject had produced many statements with regard to the action of this drug which were somewhat confusing. In Dr. Lea's third case 10 minims of digitalis were administered three times a day, and apparently with immediate benefit, and in the fourth case the dose was 7 minims three times a day. Formerly, when tachycardia had not been investigated by modern methods, the impression obtained from experience was that digitalis did no Medical Section 29 good whatever. Yet now remarkable results were attributed to the taking of doses of digitalis which were comparatively trivial. What doses did Dr. Cook give ? [Dr. COOK: 10 to 15 minims three times a day.] On the other hand, a patient with mitral stenosis and irregular heart could take 15 minims every four hours, or 11 dr. a day, before any beneficial effect was produced. Comparatively recently it was stated that the five properties of cardiac muscleviz., contractility, rhythmicity, tonicity, conductivity, and excitability-were all depressed by digitalis. He admitted that other statements were to the effect that tonicity at least might be increased. And yet the value of digitalis was admitted on all hands. Further observations had shown that digitalis would produce heart-block, premature beats, and auricular fibrillation, and nevertheless when given during auricular fibrillation would steady the ventricle and so do good. Apparently digitalis only caused heart-block when the A-C interval was already lengthened. He would like to know whether it was demonstrated that in cases in which the pulse was so exceedingly frequent the A-C interval was lengthened, so as to allow of the desired blocking action of digitalis, even in the small doses mentioned.
Dr. GOSSAGE said that the action of digitalis was a large subject. In Dr. Lea's cases there seemed to'be something amiss with the conductivity. Often, in cases of rapid heart, one could give large doses of the drug without producing much effect on the heart-rate. Apart from auricular fibrillation, it was usually where there was something wrong with conductivity that digitalis produced striking effects by the production of heart-block. In a case of his own, beats were missed while the patient was having only 5 minims of digitalis thrice daily, but in other cases he had given 15 minims every four hours without causing heart-block. As a rule in auricular tachyeardia, while the auricle was beating very rapidly there was a shortening of the interval, because the impulse was supposed to start from somewhere else than the normal site, somewhat nearer the ventricle. With damaged conductivity where the heart was beating so rapidly one would expect beats to be left out, because with that rate there would not be time for the connecting link to recover its functions before the next beat. That was so in Dr. Lea's Case I. It was very important to distinguish between auricular fibrillation and auricular tachycardia, as they were separate conditions. When fibrillating, portions of heart muscle were beating independently of one another, but in tachyeardia the auricles beat quite normally. Whether the ventricles beat at the same rate as the auricles depended on whether there was heart-block. In the case he had mentioned the auricles and the ventricles were both beating at 200 per minute.
Dr. LEA, in reply, said that he felt much interested in the case of tachyeardia mentioned by Dr. Gossage, which apparently varied in the intensity of its symptoms in proportion to the duration and frequency of the paroxysms, rather than to the digitalis received by the patient. And his own brief experience amply bore that out; it was specially shown in Case II. With 30 Lea: Four Cases of Attricular Tachycardia regard to Dr. AMorison's objection to the term " flutter," it was not his own term, it occurred in an article in the current issue of the Lancet. He believed there was a clinical distinction between cases of so-called rapid flutter, with auricular rhythms up to 260 per minute, and cases of auricular paroxysmal tachyeardia, in which the auricular rate seldom exceeded 180. He did not wish to expound fully his ideas on cardiac conductivity, but he desired to associate himself with Professor Cushny's views, which did not appear to preclude the association of heart-block with changes in the ventricle as well as in the bundle. If one regarded the conducting system as a whole, as comprising the local area known as the bundle and what one might call the conductor-effector area, represented morphologically by the Purkinje system, and which must be equally part of the conducting system, whilst one could expect lesions of the local area to produce block, yet there was no reason why, similarly, alteration of the conductor-effector system in which the ventricular muscle must be concerned could not equally produce block to a certain extent. He agreed that the site of action of digitalis was not yet settled. Whether or not the ventricle communicated with the auricle he did not know. With regard to the relationship of auricular fibrillation to asthmatic attacks, he had personally collected records of about ninety-nine cases of fibrillation, all confirmed graphically. One did not wish to draw rigid conclusions from such a numnber; moreover, they were mostly hospital cases, here to-day and gone to-morrow. Still, in them he had not seen anything approaching true asthmatic attacks. He was unable to find, in his four cases, a prolonged A C interval, but he did not think that necessarily excluded the possibility of defective conductivity existing. Where digitalis had such good effect, the presumption was favoured of the existence of some degree of pre-existing block. He thought that was so because the bundle took some time to recuperate, though the rapid rhythm militated against showing objectively the prolongation of the interval.
